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(5 4) I1^VEMENT^<^^^ 



(71) We, DR. BECK & CO. 
AKTffiNGESBLLSCHAFT, of Hambuig 
28^ Eisdenswcg, Gennany, d Gcnawj com- 
paiw, do hereby dcdare die awcnidDir, to 
5 which we pray ^ a paimt may be gran« 
to OB, and die mediod by wMcfa it is to be 
perfonned, to be paniadaily described in and 
by die following stMonent:— 
This invendcHS relates to mguld mg q «np»- 
10 dons for the nanufacmre of self-cacdngiduung 
ff^cdiedc resin mooldinigs. 

It is wdl-toown to mamuactuze «eir* 
exdnguidi^ raooldixigs £roin gwildhg 
posidoiss based on ntuwmmitipd polyestOT. Sm 
15 moulding compositiana OMiiain polycsimjtt- 
corporatmg greater erf lesser amaonts of halo- 
gens such as dik)rine and bixmiine and poB^jr 
also syncrgisdc matetidSj Bodi as oompoDi^ 
of phosphorus and enliinoingr» addkionauy m- 
20 corporatedhito die lesinmokcdeoir added » 
fillers or softener. Suiittble tenuitodm of 
such moolding omipoaitioiis enable moulding 
to be produced wWdi. even after repeated 
exposure to die action of a dame or assnsm 
25 ignition souice, extinguish thttnsdvcs on re- 
moval from die source widdn seoHids; dminjg 
ignitioo and thereafter, s loss of orgamc 
siBtBtial occurs wKch, in tbc case d mouM- 
fngs have good sdf-extiqguiBhiiig properties 
30 Old after repeated exposure to a fiamc can 
lead to die oom^Iete loss erf die otgaxuc (and 
^^rft combustible) material widwi t in- 
dependent continiued bumii]^ over a pnyccacted 
period of time being, observed at aQ. 
35 Alihou^ mouldings of dxis kind do not 
assist in the spreading of a fir^ di^ do not 
represent a viable tecfaaical scdudoo. The 
action of fiame or odier igoitios sonroe gives 
rise to die formation! of axtom^ gases^ sudi 
40 as hydrogen cfaloridie and hydrogen bromide, 
whidi can diemaelvcs produce severe dama^p 
to buildings and eqpipmeot^ even vibm diei^ 
has been no direct exposure to a flame. 
It is well known diat the seif-exdngui^nng 
45 properties ot mouldings cad be imjpioved by 
m<y»Mmg coinpositioas contauung ahi- 

. [PrmSJp] 



minitoQ hydroflside as a' filler. For esampi^ 
anti-txadang insulating noatttial for .tise in 
electrical equ^pmoit, ia descxibed in Biitiih 
Patem: Specification No. 831,490, CTga^is ing 
a pdyester min filled with al uni fi if um 
hydrooade. 

German Patent Spedfication Na 1182427, 
as laid' open to public iiupectioD^ describes a 
moulding oompositioit widi a basis of a 
^nmg- p«imt»<"*«s s&turaified polyester and 
ebotuning aluminoum hydrosidie as a filter. ' 
The insulaJCorK manufactured from such a oomr 
position eshibic improved tcaddng reaistBim 
and ismroved fiame resistance: 

In Modem Plaadcs 1965, page 20^ a 
polyester pceznix system fiBed whh aluminzum 
hydroxide is stated to be oomparaUe, at a 
30% resib. oontent^ with « system onnprisng 
a halogen-bearing resin and an ti mo n y osdde so 
to as flame resistance is oo nn e med . Again^ 
the UK of nitrogen oonipounds, sudi as melar^^ 
mine or cyamiric add, has alieadsr been pro- 
posed, Acoordiog to Gennan Patent Specific 
c^<m No. L 15 202, mi die case of cast resin 
insulators subjected to dectric ardng, the 
traddng resis&mce* is inqvoved by die ad^ 
tion of nitrogen-containing co mp o mi d s , audi 
as mdamine. 

BritiA Patent Specification No. 1,130.121 
also describes unsaturated polyester tesnt com- 
positions containing md amine or cyanuric add 
as filler, for appiicatioB in the cast t esan fi dd; 
diese compositions give mooldinga wxdi hft- 
proved trading resistance. 

The stress due to the arc is xdativd^ snsal]» 
so that even smaU additions of almnixBum 
hydroxide, melamine, or cyanuric wdi, wiH 
su&e to prodaoe adequate trsckii^ reaastance. 
To obtain good seHf-esTiiiipijshing 
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pettier however^ very large a dd it fa na of 
fillers are ne^ied. By the tetnt **seif- 
estinguishittg -propertieai^ ft* is £fttended- to 
j^Tv^yrftfy die above-described beiiavioar' hi 
whidvimdertfae action of a flam^ ^eoramk 
constituents ol the mw tiding axe cpnqptelely 
destroyed although aiC no point is any iodD- 
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pendent continued bnming far » 
5^ of time oteerred. Tj^^^ 
Sopotks, djree pons wa^ of Ae fiUes 
to tertian must be used 1o one ^7 

5 of cojnbaaible oxgaaic nuttcnaL It tos 

* dmdy beeo mentioned liat 

smaller additions produce an Bdeqnate^ct 
a a halogeo-oontaining o^^.^ffP?^" 
Sso indiied. Mouldings of thw kind, luw- 
10 lad ia^ e mit ot& ttViMbeseamauf 

damaee u n e vi o ud y lefened to. 
For die inainilBCtnre o« mouldings, a vanety 

of tet^ancal processes are aroilable. PtamBisj 

purposes, tiheimosetiing mouldings a« tS pa*. 
15 tici£tar imeresL In older to tasaabcam sudi 

BKuUings, a moulding campc«mott a 

toSieiduring fanning. Hie fanmne. 

in, this aamectioi?, be earned out 

mider nonnal pressure by simide castma « 
20 irider elevated pressure inrolvu^ a moulttog 

openrtiaii. For applicatitmjs 

those moulding composmoos cp be used 

a, have a aiffidcntiy 

enable forming to take pJaoe witiiont me ^ipit- 

25 cotioa of enemal P««?*- _ . . 

By tbe sddition of fillets to li^md mo^ 
ing compositions the =152^ 
VCltfa y^bigb filling factors of *e knulte- 

lef^ to above the increase 
such that processing eastmg i« toJo^BJ 

mas impart flMn««««*^^Ff°P^S^ 
35 thiscapabilitytonotbeen^^o^dm^ 
resin systans because ftemcTMsemTO^a^ 

enoouiiaed was.dwn^ to be 
is accordingly an object of the present mwm- 
^oSrS^3e inoulding 
40 n^uc&n of setf-exringms^cast reaMm 
advantagpoBS propenUcs of ahim*- 
SS^ StoBde ^ nidamine « 5««u^ 
«dd ateWe use of in the oist rem fid4 
It has been found 4at when uraig uosaoir 
45 taiedpdyesteiesinsmwUfiedbyiheprMe^ 

wliiaMKsins has already b«o descnbed), *m 

properties, a 

50 me^ ^ wlh ordmaiy P^y<*"i5^2h 
SSromIdingcomposiri0pBarBobniniBdwhieh 

^'S^sfi b^S. badi «ns8teiai^ 
Bolsester resins without anyimide 

ITto invention, 
yidcd a xnooldiap conapcjffliioii cooqxnaing tne 

«> 't^^oS^^we^lftoft^^jJa 
pol>«« component coiua«mgrf^ 
a hitogen-free onsamrated polye«o .ooDMn- 

tog cy^imdde g«uP«J«* {LT^'Tf- 
Sup nitrogen omaeot of at least 03/. b, 
65 vei^ of the po^pester; 



1^14^8 

(b) 5 to 25%,l9 wtt^ of the total of 
alomniinm Mtowdc; and 
^TaS to 65% by weight a£ the wtBlrf 
rJ^a^ and/or"ammeIiae and/a ammehde 
and/or cyanufic add^ 
the percentages totaUmg 100 

B^des at least one 
carixayiic add, at least 2f^I»*3?^™f 
tbe starring material. f« ihepcIW 

j^Oso indude at least one nwjXfc 
alcbhol and/or at least "2" " 
saturated, ilbhati^^ '^^^^Z^. 
matic carbo;^c a^i 

tog materials providing cydic nmde gto«» m 

^^T^j^^^^togoon^ioBitiott may, if deaied, 
tochide rt least one copdymerisaUe nwoMitt, 
tDsetber with a pdymensatian uHtatnr and, 
tfSed. a pdySaiaation acodendar and^ 

fjrftSSix and aocdeistDT and/« uA^xa 
when present being coumed m wflh the pdy- 
eaer fx the purpose of calculating fte pro- 
JSST «rf pS^ and fillers in ibe com. 

^^'S^prefened ccmponcnt rrage *f ^ 
vendon M Anwn by ooss-hMdung m fl»e tn- 
angulat gmi& shown in the aoonD^wnying 

The mouUhig compoaaais o# 
tovention may aocorfmfijy oootaip QlJ am- 
Bunimn hydrcjddei (2VnidamBe 

add. ^31 a condensatum piwtaDt <t maiesc 
S* .i^/ot fa«««ic add wife one or mow 
^hydAc alcohols, and po^J^^ % 

dfished, one or m« oA» "DonhasK « pofli^ 

5) at least one mooanenc «*P?'yn»^^ 
^o^stancei radi as, far ^^^J^^ 
acrylic add esters and subst^ ^"^^^ 

(S) substsno* sud» " 
^^de^ whidi initia* P<*2««»°:^"£ 
?7) possihty substances wdJ as tadur 
^i^fl^ amines at cobalt soap?, wtoA 
acoderatt polymerisariaa. As fai- as thej^J^ 

torention is ooooemed, it fe S 
Sice mittnes of all flic oomponentB of 
the mouldmg corapoatian witfj ii« ^^ixpam 

suAfflixnnes ha« adj^ 
oioDerties and can be dispatdi^ by «f ™u 
P^rf wmspoTL They 
SSwon of the substances. irfnA ""O^Pft 

^ dectrkal volume resistance and tne m- 
S^aSTtaTfactor of mouldiuBS fflj jm^^ 

^uW therefore be desirable to employ as the 
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filler which fanpartt npir«aaimahle pro- . 

Selamine and cyannac aai, d i3ms woe 
possiTjIc Hk taouWinp jho*^ ™ 
however, haw less favourable 
what subjected to 4e acdoa of a flame, -niese 
nionldings, after Kmwnd of Ae iputmg flame 
and aftff bong extinguisaied, tend to ragnitE 
evoi if very laii^ amomts die mtt^ 
conioounds are induded. The above meati^ 
have been foond to be surprjamSy 
suhaUe. PrefaaWy, alumuHum hydioaade of 
Ae fbrnnda Al(OH). with a ««an gr«n ^ 
of about 35 ^t, and melamme wi* a mean 
grain Hzc of about 20 win be used. 

The moulding compoatians m accordance 
widi dw jnventiaii can be used wiift advan- 
taee in all diose electrical engjoamng ^ulat- 
^ situBtions where imp»ved ftsproofing is 
JSuired. Particularly useful fi^ds trf apdhc^ 
ti^ indude the impiegnflnoo lii|?» votap. 
transfonnerB and voltage nnitophers m tele- 
vision sets, .and the Jn^!?*"'"' 
hidt vrftagB systetnsL CcoD^wred w^ »e 
taSwn moulding conqJoatioM^ ^^.55;^ 
manufacnne of self-eamguishing motfid^ 
the ctnnpositioM of ite preseia """"""^ 
the advamsgc diat thigr can be pocMea 
under normal PM»™1. *«"„BOod 
dMOTcterisdcs, have eacdieot sdf-ejtingu^ing 
fttopcrtics and have good de«5nal P««wti» 
^^^rKventim win now- be fnrdte d«c^ 
with refeieiice to specie eaampto 
positions according to die nwewion and of 
^cmmontiaos oat according to the inwniKm 
for compariam purposea. In die e^iple^ m 
percentages and ratios are by weifi^ 
I Manuiaetare of an umatunated fdyaur 
(I) (standard troduet) 



n. Mam4actm of an tatsaturalsd pdlyeiUr 
(2 ) emttdmng imide grottps 



phthalic imide • 2 mod 

Maldc anhydride ^ mtd 

Neopentyglycd \ «kiI 

Glycerol * nwl 
Hydroquiaaae 



390 g 
294 g 
104 g 
104 g 

ai g 
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Propylene^, 
jxialeic anhydride 
TeoahydrofditbaSc 

eohydridje 
Hydioquiiuine 



33 inol 
2 mol 

1 mol 



251 g 
196 g 

152 g 

ai % 



The starting materials listed aborve wto 
heated m a one-litre thiec nedced fla^ 
equipped with a stirrer, a diennometer and a 
disriUadcm head, for dx ^Pg^ 
ture of 190*C, and mwntained for a faiXtia 
two hours at diis ienQ)ciatni^ TOcseafta 
50 ml of aqu»>us dffm1i<rt** wcse disnlled on. 
Subscqucndy, a slowly incxeaaing wcuum was 
applied and condensadoD earned out at 190 
and 30 nun Hg until add minUw was 
40. The unsaturaited polyester so o^tamed was 
mixed with 0.01% W wdght (0.06 g) of 
benzoquinone and diseoh^cd m 300 g of 
FtyroBL 1% of a 10% sohidott of cobaft 
octoate in styienci calculsted on the final cod 
pxodocti waa then added. 



In a manner sfanilar to the manufactnre of 
the polyester (1) an unsatorated polyester 
TOS produced tram die starting matenato 
listed above;, whidi, after cocij^ennni of ttc 
vacuum a»densati(m phas^ has an acitt 
number of 25, After the addition of 0.1 ©. of 
benzoquinone and 450 g of stymie together 
widi 1% of a 10% cobalt octoate solution 
(calculated en the end produa), m unsam- 
rated pdycstcr resin widi a viscoaty of 1000 
cP was obtained, ^ . _ ^ 

As evideacc of the surpnsmg advantage of 
die lesin modified by die imide gtoupa ora 
the standard iesin> bodi mateaials were used 
widi ahmdnhnnc Mniridc F (a pr^i^^ 
duocd by Mardawcdce GmhH^ Bcr^^ieini- 
Erfti to produce filled moddhig compositions 
In 4di case, itfter *e addidon. of 1% of 
mediylediylketonc hydropOTddc, *e mroJd- 
kg oompoaitions were mnoed m a 50% ratio 
dimediyl phflialat^ and poured mto and 
hardened in test tid)es of 15 mm mteinai 
diameter. . 

To assess die sdf-esnnguishmg pmpetuc^ 
after removing die hardened mouldiMS from 
diese test tubes, the mouldings were held at «i 
angle of 45** above the tip of the bhie coattr^ 
a Bonsen burner flame with a 6 cm contlengm 
and 12 cm total flame lengdL The test ro^ 
were in each case subjeooed to the actum of 
die flame fox 15 seconds^ after which the after- 
bummg time was recorded. The test was 
repeated umil an after-burning time of longer 
dian 10 seconds was encountered. The mmiber 
of ignitions to this point is a measure of 
the quality of die sdf-cxtmguishmg proper*- 
ties. It has been found that loi^ aftsap- 
burning does nm occur if mxm tnaa lu 
ignitions are used. F^m Table I bdow, it 
can be seen that the imide-mod^ed, unsatn- 
rated polyester resht (2) fiJled in the nrtfo of 
40 to 60% with alnminium lordrcndde^ sam- 
fics die requirements inyose d. The standard 
resin, however, even with a content of 70% 
aluminium hydroxide m the mouldhig, does 
not match up to the spedlications. Mouldmg 
compositions with higgler filler oonlcntB cannot 
be process^ 1^ the c&stin^ technique. Even 
^yjth an ahimininm hydroxide con te n t bdow 
this Icvd, the advantage of die imide modified 
xesin is sdU deariy evident from TaUe L 
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351 g 
118 g 
562 g 
80 g 
876 g 
0.01 g 



Manufacture of an hmde-modified, 
unsaturated polyester (3) 
N-iS-liydzQKyediyltetnhydbcD- 

phdiHlic imide !•? nsol 

Aialdc flobydride 
Neopeatylglycol 
Trimctfaylolpiopaiie 
Adipic add 
Hydroquinone 

N-j3-h5^xycdiyltttcahydiDpWiflIw 
and maloc anhydride were inrnKteed inp 
&e Rpparatos described with ^^^^^^ 
manufacture of the Po^y^^^^f) ff^J^^ 

aHnmcnced and the tenq»ciatnie rose to 

Ate diis reacdoa, the remaining starmg 
materials ^rete added. Beating waa^qiett 
cawicd out to 210^C over 7 hoars. After a 
fordicr two hours aJt this ten^xratu^ 
number was between 50 and 60, Tbereafier, 
over a period of 2 hoxsis, » 
amdied and raised to 30 mm Hg. At 210»C 
Sd 30 mm Hg, condensatioii tos 
for 2 houiB after which the add nuniber.had 
dropped to 21- The resultant polyester lesia 



was dissolved in aiatio erf 2:1 

mixed widi 1% erf a 10% cohalt ocCoate 

^^n^resuj, when hardened, yielded hi^y 
dastic mooldhigs.- Monldhjg composmaas, 
produced using this r«an, are 
sulating coatings for quite Iai|e syatems. Wim 
a rem of this Wad, the disadvantai 
trical properrics rf the alumminm 
aie paSriy «dd«t (see ™^ ite 
dMcctric constant fa test 3 of Table n 
bdow). From tte odier tests in Table H &e 
reason for die icsoiction of the cyntait at 
SKiium hydroxide wiE be abmKtody 
dear. If melaminc only is used as the filler, 
then tiK; sdf-ejrtinguishing prop^«.a» 
adcquate (compare for csami^e the igmttoia 
MiSte 4, 6 aiS7 of TaUe HJ. Mixture of 
aluminium hydnxride and mdammc withm 
the limits of the ptesesst inrasnoft (compaje 
tests l,2and8 (rfTaHc H) are parucula^ 
suitable as far as nnmber of igmtions and 
dideoric constants are oonceined.^^ 

At least a part <^ *e mdannne in«^> 
dcarcd. be replaced by ammcbne and/or 
ajSmdide, and/oar cyamric add- 
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WHAT WB CLAIM IS:?— 

L A moulding cocoposirioii coxnpnsing tne 
foOowing ingredients: — 

(a) 30 to 40% weight of die total of 
a polyester comiJonent ccnsi sting of or 
duding a halogen-free imsatiuated polyester 
containing cyclic imidc grui^M wi& a cyclic 
imide graap nitrogen content of at least 03% 
by weidtt of tiifi polyester; 

(b; 5 to 25% by weight erf ^ total of 
flTumTnTiiTn hydroxide; and - 

(c) 35 to 65% by weight <rf the I0td of 
yiyinmtnp and/ox flimnfttinB and/or anmidide 
and/or cyanunc acid^ 

the perceotBfes totalling 100%. , . . 

2. A xmnuding composmozi as daimed in 
Glaim h wherein the startiag materials fax 
the fbsmation of said polyester inchide at 
least one c^-unsatorated dicaibosyiic add or 
anhydride^ at kasc <me polyhydnc alcohol^ and 
optionally at least coe mobnliydric alodiol 
and/or at lust one jnono tsr polyfaaac satn- 
zated aliphatic, cydoaliphntir or aromatic 
carbozylic add* at least one of the startmg 
luateruds serving to provide cy<^ imide 
gnnips hi the final polyestet. 

3. A mouldii^ composttiim as daimed 
Claim 1 or Qaim 2, idierem said polyester 
component indndrs at least one monomer a>- 
polymerisable wMi said pdyester and a pc^ 
nFfHw^^y* tnitiator*' 



4. A trinniidmg ocmipositiosi as dafmp d hi 
Oahn 3, wherein said pdyester component 
indudes a pdymerisation aoodexator* 

5. A mouldmg compositioD as daimed in 
Claim 3, or Oalon 4» ^diereiit said pdlyescer 
component indudes a pcHymerisadoa inhiiHtCHr. 

6. A wi^^Wtn g compofiitiodi as daimed in 
any one of Claims 3 to 5a wbexesD said oopoiyr 
merisafcte monomer is styrene. 

7. A T*y "^i^^g ocD^positioa as daimed in 
any one ai the preceding daams whezda said 
alnmhmim hydnadde has a meBtt giahi dze of 

abmtt 35 . . ^ . 

8. A trifiilrfTfig com|>o6itioo as dainied m 
any one of the preceding datms wherem in- 
gredient (c) is mehmsine having a mean grain 
size of. abont 20 /t. 

•9. A moulding oomposhioin as daimed in 
Claim 1, substantially as heidnbefoie des- 
cribed wilt reference to Table IL 

10. Self-extinguishing mouldings produced 
using a moulding compodtiQn as dafmfd in 
any one of the preceding daims. 

For the AppiicactB, 
G. F. REDFERN & COMPANY, 
St. Martin's Hoose, 
177 Fieston Roadj 
Brighton^ BNl 5BB 
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